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(54) SURFACE ACOUSTIC WAVE DEVICE AND ITS MANUFACTURING METHOD 

(57)Abstract: (a) 
PROBLEM TO BE SOLVED: To provide a surface 
acoustic device with excellent air-tightness and excellent 
reliability of a hollow part that can be manufactured by a 
simple method. 

SOLUTION: In the surface acoustic wave device with a 
protection layer where a surface acoustic wave chip is 
mounted on a substrate formed with a wiring pattern, an J 
electrode face on which a surface acoustic wave 
electrode of the surface acoustic wave chip is formed 

(hi * 2 

and a face formed with the wiring pattern of the substrate %¥ V> j ^ 

are placed opposite to each other, the surface acoustic S^P 





wave electrode and the wiring pattern are connected by L r TT 

bump, the surface acoustic wave electrode face and the e s 4 a 3 

wiring pattern forming face are parted by the height of 

the bump, and the part between the surface acoustic wave electrode face and the wiring 
pattern forming face parted by the height of the bump is covered to keep a hollow structure by 
the protection layer made of a gel curing sheet formed from a face opposite to the electrode 
face of the surface acoustic wave chip over the substrate front side and the surface acoustic 
wave device is manufactured by the heat press method. 
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[#f*fit#©®B] 

m&m i ] mm*5>->i>mf$.zntzm&±.\z&& 
&nm t mess*/* ?->£&n> -fx-mm snx* 

3IBfc^';/:/©mB<hK#fili]©B;^iiffES«S?Btc 10 
ttSBifcS^B <fc EISA * - > A^fS StlAcIt *<A > 
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^•yy©^$+A>y©iiS3) x 2fg«T©JP£©y;U 
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mm<om^. *&mz®mtfXK>&&. 
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[0 0 0 9] -Tf3Lt>?>* (1) EH/^— > 

T^tlT^O, ME#tt^ffi»^!y:AD«ffiffi£E#flJ 

»tt«B«^A*-fX (Sf*«l) , (2) mfE&iljKD 
^ffi^RMJC^ 7 *y hT»S«*« 1 E«<0»tt^B 
SfAWX (W*^2) % (3) WEy;WR«fttts/- 

fell2f5t©SttiffiSr/HX m&m3) , (4) 

eii/t^- >jwms a nfc*« -Lic»**8Btt^ * 

C£JCj;!K #ttaHM««ffi£E*/^->#»JS3 
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4) , (5) mte&mm 

■e*4»*a4E«0)5lltt«Ktt5 f /WX(0«ft (IS* 
S5) . (6) MBy^*8fttt'>- h^tt«fttt 
x#*S/»JB->-hTft4BI**4*fctt5E«0»tt 

asitf;Hx©8s w#a6) > (7) wEyjw* 

«Mfctt->- h fc IT, (3Wt*H«^y :/a>iP£ + A> 

10 TSB**4, 5Sfttt6E«<DBS (W*«-7) . 
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SAWtM^T*5. 
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ttv— H"c^^ t><o«, mrj^osAw^^ycos AWS 
«a*»rtsnfc««B6£, me*«©e*/^->*«». 

jSSnfcffi^tfttffiUTEBStU I9ES AW®S£mf 30 

a wii e t era ^ - > $ n^c® t a* a > y co 

[0 0 18] ^m<DS AWt/H X (CO^T^-Cfcct 

«8Wraj*iffl<&5VVf xtt, £*&fl¥i 1-17 4 
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/t ^ - >t>Wf& z nrzm t > y <z>i^ $ ©^ht e 

[0 0 2 0] iftj£<E>;r<h<, SAWfy^tSBtS 
»«<Dffi^6ttE*tE*ffi(C*^tTy;i/«K<fctt->--h 
TMofcO^, t— hyUX-TSCttCckD, SAW! 
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x/umt *>titzmft&'p&mm$:&'D<£ ? \z&mmt>m 
f&znzrztb. y j^fttt h t i^n^ s a 

-r^C^^T^^ScT:^^, fc<hAkf3 0-2 0 0 0<I 
[0 0 2 1 ] 01 ££-3lr>T*RH®£&£RH-r«. 

[0022] si (a) . (b) ic^-Tctpic, 
[0023] y;MJMMbtt>'-h i ^t-hyi/x&ic 

:/2tf)JP£+A>y4tf>iiS£) £t±»ntfcfct^ (SAW 

10f$«hlTH 5S«. (SAW^;/<DJP£+A> 
7<K>&1S) J^-t (SAWfy^fS+ZO^aS) 
X 2««T<0J»3T?»O, (SAWf7^0fS+/t> 
y<7)i§^) J^_h (S AW^y^C0j?$+A*>yOiS$) 
XI. 5fSJKT©JP^T*S©^ »ffl/^y4r— 

[0 0 2 4] y;w*«flstt^- nit i feTttie^^ 

2ft£Ui, fc(hAtf3-2 0ft«il 
ffcttv-h 1 t LT2ftH±«iLfct)0*«fflTSI 

[0 0 2 5] MEy;Hi{«fttt'>-h*llSltlilT 

tffit§«^oyMSfttt'>- h i &<Dmt< t it 

(SAW^y A>7/<0fl5$) Xl/20 

J^_L (SAW^ 1 y^ r <Ojp$+A>ya>fl5$) Xl/1^ 

^\ (SAW^:/(DJP2+A>:/<DiS£) J^JL (SA 
W^y^JPS+A^^OKS) x 2fgJ^Ttf>JP2lC& 

[0 0 2 6] h-h^l/X^lCjPJE^^UT^^ 
7 h^fe^^tffltnH ffiiI5®^B7fi777h 

[0 0 2 7] y;WR«fttt->-MTSI^fc© 
*>, SAWmffiS<tE«iA^->^J5g$tlfeffi<h^A- 

ic, ztz* ft&\s<\m&mm<D&mmmm\zyyy 
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2 5 OT^T. £6tCti6 0-1 8 OtOSS, 100 
Pa-lOMPa, £<E>l;ifiO. 0 1— 2MPa<OJE^? 

±»IB©*«*£*3CUfcD. f-y^WILfcDl/* 

[o o 2 8] Mey;ptt«ibtt->— H*, t-h^i/x 

£±0, SAW«fiffi<hiB«/^^->**»*S$tlfcffii: 

*»5 OtKl^ 8WOg«M^10-10 5 Pa 
• s . 2£lCtel 0 3 - 1 0 4 Pa-s X'$>0. 6 0*CJ^ 

5/— MMMt* (2 5*0 **1 0 3 -l 0 9 P a, 2*>lC 
ttl 0 4 -l 0 8 PaTOWJLK 
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[0 0 3 1] WBa«tt*fcttHttO>SI!ft:tta««©A# 
;i/7^U-h»8t, ^>U>8tlB. ^>f*»lIBfe£<&afc 

a^fsn*, iin^«is-efiEfflUTt>j:<* 2«a 
[0 0 3 2] ffifB2X3S+'>»fllffl*®Ji, -JKK, x# 

-> -e©«<D*iio» (wwwi^^o 
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[0 0 3 3] SJBSx#*2/»ffifclii:<^S!IIBfift<* 

-«jcx#^i/Sfig^UTftaffl^ffifflsnT^^t> 

[0 0 3 4] MEx**S/»JB©R#«i:UTtt. fei 

A^hfx^iy->iUASx7p^'>^flB, tfx^xy— ;i, 

IB, *as^7xy— ;i^AS!x#+->aHB* 7x;-ji. 
y#^y^S!x#*S/»IB, IBIRSCIBJ»«x#*2/» 
10 IB, ^iW>SSO^'Jy^X-fik ffiEx* 
*->«IB©7 r U#UT— *'Jx-fiHttx^y 
*£tJ§B. vU3->^ttX3f?^->«flg(D«fc375:H?fEx#^ 

[0035] MrE«<i:ao<fcbTtt, ffi*j&>^«fflsnt 
ra^Tfe^K ^nsoa^Tti^xy—^afl: 

[0 0 3 6] S9E#«Ett«ft»fcUTtt, Stt»*««6 
tt^O-LfKchLTti. 2 5 0t:J^T. $^>(Cfil8 0 

[0 0 3 7] j»E8fta*«fflT6«^ttfflIH ■ 

IBSOSiR^o. 5—1. 5§§, SglCliO. 7~ 
40 CirtCtiO. 8-l^it^l>(OWJlK 

[0 0 3 8] WE»«Ett«<fcflE3iatUTtt, f£**6 

ffittfflK^6 0TCK±. £6tCti8 

f£tt^ffi<£>_hPg£ LTtt, 2 5 0U^ 
T> £&£lil 8 0CJKTT«*0>#<. fitt»*EU:T 

[0 0 3 9] l»E»fttt«ft(EJt3W©»#«tbTli* 
50 U75>»ffiJta, ^14^ , JT^>^{SjS^Jft<h'^^^ 
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coo4o] wi&m&&&{kfemm&&m?z>m&<o& 

[0042] mm»im&®m<DM:&mt{sT\z, ret 
Atftf u&fl;t:x;i^ *'jxfu>, ^uyatfi/>, 

-T^h\ *'Jt'x^7;^Hk #U tfn;ninu K> 

# y * * i?y £©*y^^?u*ix^f 
[0043] mmm*iM&®m<7)mtum. 

iHFBtt. 3 0 07JJ£TF* S^l:ttlOO^fKTT?»S 

[0 0 4 4] IHBOTBttM/t">y-©¥«ttT«i: 
l/TH 0. 0 1-2 0 0/im, ££>l£te0. 0 1-1 

[0 0 4 5] MEy^tt^ttt^-hSrJSifiTSIR^fS 

2o-7o»7f*5©#»sui. mmminm&mmrt 
[0 0 4 6] «»E©r^*aEtt*fcttH*©«fttta« 
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[0 04 7] ifJlBE a* • *ja*fcttHnJ»TT^ 

[0 04 8] WftttfiritftKDjRpiaHtttlB/^^^ ,CD 

IMtfi«<fcDfc5-5 0'C, S^lCtel 0-3 OtS^ 

\z K JR £ »«fl:tt« A« <h « ?IHtt«HB/^ 9 if- £ W 

RrM-C»ntf<t^. WESPJRSffitt. iiS, 6 0-15 
otc, ££K:te8-0— l 2 otct*0. finJRMrlHtt. 
0. 5-30£\ - 1 0 Oft*. ®ft 

MtfS AWfy^Sftat jftW>6# 

30 

[0 0 4 9] ^o«t 5 i:ut»^nfcy;HKafttta« 

fci Atf»»«»® J: 5 aM^^SCck 0 , is 

6 0-1 5 0^X0. 5-30^, 
8 0-1 2 0°CT~ 1 - 1 O^SSit^C^KcfcOv'- 

e>1 0 0 0 wm<hl>5JP^>'— h£T§Ji§-r 

[oos.o] mm2nrz*5Bmizmm?%ffifctf)i'Wtm 
icA>yTSi«$nfcSAWf7^BK t-h^u 

#£,£^6* (SAW^^P r (Z>J»S+A>^ r ©S5a) £A 
50 _hT*&£<DaW£L<, ( S AWf 7 7<Dmt! + 
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nyzr<D^) x 2fgj£JTFtf>JP£. (saw^ 

y-f(DJm2+rt>7<D7lZ2) xi. 5fg£TF 

sfslh. $zte<Di&&y bams t. 

LTJ;Ju S AW^y^JS^^— «t 2 0 0-4 0 0 u 
rru /t>7©?KS**— KM 2 0-8 0 j£nr?&Sft>&. 
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[0 0 5 3] MrlB7^*^**»tUTtt* 

[0 0 5 4] ffil37^;P**»J©«ffl*i:bT«. W 
E3t«^ttfl:^«l 0 0«*fc0 0. 01-1035, $ 
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— 10 0SB, £6Ktel 0-3 0g&T&£(DrtW£L 
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[0 0 5 7] d(DJ:3fcLT#^nsy;W*®<btt*>- 
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0 m m*ig& £ S AWf y 7<o&mm £ t — h ~>-^ffi 
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dumb 
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CLAIMS 



[Claim(s)] 

[Claim 1] The electrode surface in which it is the surface acoustic wave device 
which a surface acoustic wave chip is mounted on the substrate with which the 
circuit pattern was formed, and has a protective layer, and the surface acoustic 
wave electrode of said surface acoustic wave chip was formed, The field in which 
the circuit pattern of said substrate was formed meets, and is arranged, and said 
surface acoustic wave electrode and said circuit pattern are connected by the 
bump, and by the protective layer in which the surface acoustic wave electrode 
surface and the field in which the circuit pattern was formed were missing from 
said substrate front face from the electrode surface of the **** partition **** cage 
of a bump's height, and said surface acoustic wave chip, and the field of an 
opposite hand, and were formed from the gel hardenability sheet the surface 
acoustic wave device with which a surface acoustic wave electrode surface and 
the field in which the circuit pattern was formed are characterized by being 
covered so that the **** partition **** part of a bump's height may maintain hollow 
structure. 

[Claim 2] The surface acoustic wave device according to claim 1 whose front 
face of said protective layer is a flat substantially. 

[Claim 3] The surface acoustic wave device according to claim 1 or 2 said whose 
gel hardenability sheet is a gel hardenability epoxy resin sheet. 



[Claim 4] The electrode surface in which it is the process of the surface acoustic 
wave device which a surface acoustic wave chip is mounted on the substrate 
with which the circuit pattern was formed, and has a protective layer, and the 
surface acoustic wave electrode of said surface acoustic wave chip was formed, 
The field in which the circuit pattern of said substrate was formed meets, and is 
arranged, and said surface acoustic wave electrode and said circuit pattern are 
connected by the bump, and the **** partition ******** thing of a bump's height [ a 
surface acoustic wave electrode surface and the field in which the circuit pattern 
was formed ] After applying to said substrate front face from the electrode 
surface of said surface acoustic wave chip, and the field of an opposite hand and 
covering with a gel hardenability sheet, by carrying out a heat press the process 
of the surface acoustic wave device with which a surface acoustic wave 
electrode surface and the field in which the circuit pattern was formed are 
characterized by forming a protective layer so that the **** partition **** part of a 
bump's height may maintain hollow structure. 

[Claim 5] The process of the surface acoustic wave device according to claim 4 
whose formation of said protective layer is the formation to which the front face of 
a protective layer becomes a flat substantially. 

[Claim 6] The process of the surface acoustic wave device according to claim 4 
or 5 said whose gel hardenability sheet is a gel hardenability epoxy resin sheet. 
[Claim 7] The process according to claim 4, 5, or 6 which uses one gel 
hardenability sheet of the thickness of x2 double less or equal as said gel 
hardenability sheet above (height of the thickness + bump of a surface acoustic 
wave chip) (height of the thickness + bump of a surface acoustic wave chip). 
[Claim 8] As said gel hardenability sheet, more than x(height of thickness + bump 
of surface acoustic wave chip)1/20(height of thickness + bump of surface 
acoustic wave chip) x1 / gel hardenability sheet of one or less thickness (Height 
of the thickness + bump of a surface acoustic wave chip) The process according 
to claim 4, 5, or 6 which uses it, carrying out the laminating of the number of 
sheets which becomes the thickness of x2 double less or equal above (height of 



the thickness + bump of a surface acoustic wave chip). 

[Claim 9] The process according to claim 4, 5, 6, 7, or 8 to which said heat press 
is carried out by 250 degrees C or less and 100Pa-10MPa more than the 
softening temperature of a gel hardenability sheet. 

[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a surface acoustic wave device 
and its process. It has in more detail the protective layer formed only from the gel 
hardenability sheet, and is related with the surface acoustic wave device which 
can be manufactured by the easy approach, and its process. 
[0002] 

[Description of the Prior Art] For example, in case the miniaturized surface 
acoustic wave (henceforth SAW) chip is mounted in a substrate The field in 
which the SAW electrode of a SAW chip was formed meets the field in which the 
circuit pattern of a substrate was formed, and is arranged. To on the thing in the 
condition that the SAW electrode and the circuit pattern of a substrate were 



made to connect by the bump, and the SAW chip separated and has been 
arranged from a bump's height **** substrate Films, such as an epoxy resin film, 
are covered so that a bonnet and a substrate front face may be arrived at in a 
SAW chip. Furthermore, the approach of forming a bonnet and the stiffened 
protective layer is proposed in resin, such as ultraviolet curing mold resin, so that 
it may reach on a substrate front face on this film (JP,1 1-17490,A). 
[0003] By this approach, while being able to reduce ingredient cost and assembly 
cost Since the space of a bump's height **** prepared between the SAW chip 
and the substrate front face is maintained in midair, It can avoid causing 
propagation inhibition of the surface acoustic wave by other members contacting 
the substrate with which the SAW electrode surface for generating a surface 
acoustic wave spreads surface acoustic waves, such as generating inhibition of 
the surface acoustic wave by contacting other members, such as resin, and Xtal, 
etc. Moreover, since a centrum can be kept airtight, a property can be made 
stability. 

[0004] However, a complicated and long process is required for the approach of 
covering and stiffening further upwards the SAW chip you were made connecting 
to the circuit pattern of a substrate by the bump by resin so that a substrate front 
face may be arrived at although it was made for a bonnet and this film to arrive at 
a substrate front face with a film. Moreover, in order to harden the front face of 
the hardened resin still in the state when covering by liquefied resin, it cannot say 
it as a flat and is not desirable. 

[0005] In addition, although the protective layer formed only from the protective 
layer formed only from the film instead of and resin is also indicated, when it is 
the latter which in the case of the former is inferior to the airtightness of a 
centrum and has a problem in dependability, resin enters into a centrum and it is 
indicated that a property is degraded. [ the protective layer formed in JP,1 1- 
17490,Afrom said film and resin ] 

[0006] On the other hand, what embedded into the card the preliminary closure 
object (what closed the antenna and IC chip with the hardenability sheet) of the 



module for noncontact IC cards using the hardenability sheet which consists of a 
hardenability epoxy resin constituent which presents gel as a preliminary closure 
ingredient is known, being in the condition of not hardening, substantially (JP,11- 
12543, A). 

[0007] However, the preliminary closure object of said module for noncontact IC 
cards is further closed with a macromolecule sheet, and it considers as this 
closure object, and said hardenability sheet is not used as adhesives on which 
the macromolecule sheet for this closure is pasted up, and does not manufacture 
this closure object only with a hardenability sheet. 
[0008] 

[Means for Solving the Problem] this invention persons were inferior to the 
airtightness of a centrum at the time of forming a protective layer in JP,1 1- 
17490, A only from the film of a publication, and in order to solve the problem that 
a problem is in dependability, as a result of repeating examination 
wholeheartedly, they came to complete this invention. 

[0009] Namely, the electrode surface in which this invention is a surface acoustic 
wave device which a surface acoustic wave chip is mounted on the substrate 
with which (1) circuit pattern was formed, and has a protective layer, and the 
surface acoustic wave electrode of said surface acoustic wave chip was formed, 
The field in which the circuit pattern of said substrate was formed meets, and is 
arranged, and said surface acoustic wave electrode and said circuit pattern are 
connected by the bump, and by the protective layer in which the surface acoustic 
wave electrode surface and the field in which the circuit pattern was formed were 
missing from said substrate front face from the electrode surface of the **** 
partition **** cage of a bump's height, and said surface acoustic wave chip, and 
the field of an opposite hand, and were formed from the gel hardenability sheet 
the surface acoustic wave device (claim 1) with which a surface acoustic wave 
electrode surface and the field in which the circuit pattern was formed are 
characterized by being covered so that the **** partition **** part of a bump's 
height may maintain hollow structure - (2) The surface acoustic wave device 



according to claim 1 whose front face of said protective layer is a flat 
substantially (claim 2), (3) The surface acoustic wave device according to claim 1 
or 2 said whose gel hardenability sheet is a gel hardenability epoxy resin sheet 
(claim 3), (4) The electrode surface in which it is the process of the surface 
acoustic wave device which a surface acoustic wave chip is mounted on the 
substrate with which the circuit pattern was formed, and has a protective layer, 
and the surface acoustic wave electrode of said surface acoustic wave chip was 
formed, The field in which the circuit pattern of said substrate was formed meets, 
and is arranged, and said surface acoustic wave electrode and said circuit 
pattern are connected by the bump, and the **** partition ******** thing of a 
bump's height [ a surface acoustic wave electrode surface and the field in which 
the circuit pattern was formed ] After applying to said substrate front face from 
the electrode surface of said surface acoustic wave chip, and the field of an 
opposite hand and covering with a gel hardenability sheet, by carrying out a heat 
press the process (claim 4) of the surface acoustic wave device with which a 
surface acoustic wave electrode surface and the field in which the circuit pattern 
was formed are characterized by forming a protective layer so that the **** 
partition **** part of a bump's height may maintain hollow structure - (5) The 
process of the surface acoustic wave device according to claim 4 whose 
formation of said protective layer is the formation to which the front face of a 
protective layer becomes a flat substantially (claim 5), (6) -- the process (claim 6) 
of the surface acoustic wave device according to claim 4 or 5 said whose gel 
hardenability sheet is a gel hardenability epoxy resin sheet, and (7) - as said gel 
hardenability sheet The process according to claim 4, 5, or 6 which uses one gel 
hardenability sheet of the thickness of x2 double less or equal above (height of 
the thickness + bump of a surface acoustic wave chip) (claim 7), (Height of the 
thickness + bump of a surface acoustic wave chip) (8) As said gel hardenability 
sheet, more than x(height of thickness + bump of surface acoustic wave 
chip)1/20(height of thickness + bump of surface acoustic wave chip) x1 / gel 
hardenability sheet of one or less thickness The process according to claim 4, 5, 



or 6 which uses it, carrying out the laminating of the number of sheets which 
becomes the thickness of x2 double less or equal above (height of the thickness 
+ bump of a surface acoustic wave chip) (claim 8), (Height of the thickness + 
bump of a surface acoustic wave chip) (9) - said heat press is related with 250 
degrees C or less and the process (claim 9) according to claim 4, 5, 6, 7, or 8 
performed by 100Pa-10MPa more than the softening temperature of a gel 
hardenability sheet. [ and ] [0010] 

[Embodiment of the Invention] The electrode surface in which the surface 
acoustic wave (SAW) device of this invention is a SAW device which a SAW chip 
is mounted on the substrate with which the circuit pattern was formed, and has a 
protective layer, and the SAW electrode of said SAW chip was formed, The field 
in which the circuit pattern of said substrate was formed meets, and is arranged, 
and said SAW electrode and said circuit pattern are connected by the bump, and 
by the protective layer by which the SAW electrode surface and the field in which 
the circuit pattern was formed were applied to which and formed in said substrate 
front face from the electrode surface of the **** partition **** cage of a bump's 
height, and said SAW chip, and the field of an opposite hand a SAW electrode 
surface and the field in which the circuit pattern was formed are the SAW devices 
with which the **** partition **** part of a bump's height is covered so that hollow 
structure may be maintained. 

[001 1] The above-mentioned point of the SAW device of this invention is 

equivalent to the SAW device indicated by JP,1 1-17490,A. 

[0012] That is, it is the substrate with which the circuit pattern required as a SAW 

device was formed in on substrates, such as a ceramic substrate, a GARAEPO 

substrate, and a film substrate, and said SAW chip is also a SAW chip which has 

a bump, and that of the substrate with which said circuit pattern which constitutes 

a SAW device was formed is the same as that of that for which all are used from 

the former. Moreover, mounting of the SAW chip to the substrate with which the 

circuit pattern was formed is the same as the former. 

[0013] Furthermore, since said protective layer in the SAW device of this 



invention is formed only from the gel hardenability sheet and this protective layer 
is generally formed by the heat pressing method of a gel hardenability sheet, a 
front face is a flat substantially. 

[0014] That the front face of said protective layer is a flat substantially says that 
the front face when being in the smooth condition although some irregularity is on 
the surface of a protective layer, for example, measuring with a surface 
roughness plan is **30 micrometers or less. When the front face of a protective 
layer is a flat substantially, and carrying out the laminating of the package, it is 
desirable from points, such as becoming easy. 

[0015] Moreover, after covering the field in which a protective layer is prepared 
with a gel hardenability sheet since the protective layer in the SAW device of this 
invention is formed only from the gel hardenability sheet for example, the 
protective layer which could form by the easy approach of carrying out a heat 
press, and was formed has the good airtightness of a centrum, and it becomes 
what has high dependability. For example, in the case of the protective layer in 
the SAW device indicated by JP,11-17490,A, as compared with making it harden, 
after covering so that it may be covered by resin to a base front face when a 
bonnet and moreover are covered by resin with a film, a complicated process 
does not have a process for forming a protective layer few, either. Moreover, in 
the case of the protective layer which consists only of a film indicated by JP,1 1- 
17490,A, it is inferior to the airtightness of a centrum and differs also from it being 
indicated that a problem is in dependability. 

[0016] The method of manufacturing the SAW device of this invention is an 
approach of manufacturing the SAW device which a SAW chip is mounted on the 
substrate with which the above-mentioned circuit pattern was formed, and has a 
protective layer. 

[0017] In the approach of this invention with a gel hardenability sheet moreover, 
a wrap thing The electrode surface in which the SAW electrode of the above- 
mentioned SAW chip was formed, and the field in which the circuit pattern of said 
substrate was formed meet, and are arranged, said SAW electrode and said 



circuit pattern are connected by the bump, and a SAW electrode surface and the 
field in which the circuit pattern was formed are the **** partition ******** things 
(henceforth the device in front of the protection stratification) of a bump's height. 
[0018] As the SAW device of this invention was described, the device in front of 
the protection stratification is equivalent to the SAW device indicated by JP,1 1- 
17490, A. 

[0019] furthermore, in the process of the SAW device of this invention, after 
applying to said substrate front face from the electrode surface of said SAW chip, 
and the field of an opposite hand and covering with a gel hardenability sheet, a 
protective layer is formed by carrying out a heat press, so that the **** partition 
**** part of a bump's height may maintain [ a SAW electrode surface and the field 
in which the circuit pattern was formed ] hollow structure, and so that the front 
face of this protective layer may become a flat substantially preferably. 
[0020] After applying to said substrate front face from the electrode surface of a 
SAW chip, and the field of an opposite hand and covering with a gel hardenability 
sheet like the above-mentioned, by carrying out a heat press since a protective 
layer is formed so that the **** partition **** part of a bump's height may maintain 
[ a SAW electrode surface and the field in which the circuit pattern was formed ] 
hollow structure The number of the SAW chips covered with a gel hardenability 
sheet does not need to be one, and 30-2000 pieces which are the numbers 
which can carry out a heat press at once are sufficient as it (the range of the 
number corresponds to the number suitable for mass production from the 
number suitable for a prototype etc.). Moreover, the chip covered with a gel 
hardenability sheet does not need to be only a SAW chip. 
[0021] The approach of this invention is explained based on drawing 1 . 
[0022] As shown in drawing 1 (a) and (b), the heat press of the SAW chip 2 (the 
bump 4 connects with the substrate 3) is covered and carried out with the gel 
hardenability sheet 1, and the protective layer 5 which has a centrum 6 is formed. 
[0023] In order to pressurize the gel hardenability sheet 1 by the heat pressing 
method and to make airtightness of a centrum 6 good, it is required to form the 



adhesion which the gel hardenability sheet 1 and a substrate 3 are pressurized 
by homogeneity, and does not have a defect. For that purpose, there should just 
be thickness of the gel hardenability sheet 1 above (height of the thickness + 
bump 4 of the SAW chip 2) (the gel hardenability sheet on [ of the SAW chip 2 ]). 
it extends into the whole part by which the heat press was carried out - having - 
as thickness of the gel hardenability sheet 1 Usually, it is the thickness of x2 
double less or equal above (height of the thickness + bump of a SAW chip) 
(height of the thickness + bump of a SAW chip). (Height of the thickness + bump 
of a SAW chip) It is desirable that it is the thickness not more than x1 .5 time 
above (height of the thickness + bump of a SAW chip) from the point which 
creates a thin package. 

[0024] Although it was desirable that the gel hardenability sheet 1 had said 
thickness by one sheet, for example it carried out the 3-20-sheet laminating of 
the two or more sheets from points, such as workability, closure nature, and void 
clearance, thickness may have said thickness. When using what carried out the 
two or more sheet laminating as a gel hardenability sheet 1 , it can respond with 
the gel hardenability sheet of few classes also to the SAW chip 2 of different 
thickness. 

[0025] As thickness of one gel hardenability sheet in the case of using it, carrying 
out two or more sheet laminating of said gel hardenability sheet, it is desirable 
from the ease of sheet-izing, and the point of workability that they are more than 
x(height of thickness + bump of SAW chip)1/20(height of thickness + bump of 
SAW chip) x1 / gel hardenability sheet of one or less thickness. Above (height of 
the thickness + bump of a SAW chip) (height of the thickness + bump of a SAW 
chip), it becomes, and it is used for it by the sheet of said thickness, carrying out 
a number-of-sheets laminating to the thickness of x2 double less or equal. 
[0026] In addition, if a thing [ flat / as a pressure plate ] is used at the time of a 
heat press, the front face 7 of a protective layer 5 becomes a flat, and is 
desirable. 

[0027] moreover, after covering with the gel hardenability sheet 1 , a SAW 



electrode surface and the field in which the circuit pattern was formed so that the 
**** partition **** part of a bump's height may maintain hollow structure In order to 
form a protective layer with a heat press so that the front face of this protective 
layer may become a flat substantially preferably, moreover, a heat press It is 
desirable to be carried out to the temperature of 250 degrees C or less and 
further 60-180 degrees C, 100Pa - 10MPa, and a pan by the pressure of 0.01- 
2MPa more than the softening temperature of a gel hardenability sheet. When a 
fluidity's running short, causing being un-filled [ of closure resin ] up, or becoming 
easy to damage a chip, when heat press temperature is under the softening 
temperature of a gel hardenability sheet, and surpassing 250 degrees C, in case 
closure resin is hardening, it becomes easy to cause foaming. Moreover, when 
becoming easy to cause being un-filled [ of closure resin ] up when a heat press 
pressure is less than 100Pa, and surpassing 10MPa, it becomes impossible to 
maintain hollow structure by trespass of the closure resin to the chip lower part, 
and becomes easy to damage a chip. 

[0028] said gel hardenability sheet with a heat press, since it is required for a 
SAW electrode surface and the field in which the circuit pattern was formed to be 
able to form a protective layer so that the **** partition **** part of a bump's 
height may maintain hollow structure Above 50 degrees C, the melt viscosity at 
the time of hardening 10-105 Pa-s, [ softening temperature ] It is further 103 - 
104 Pa-s, and it has hardenability above 60 degrees C or more and 80 more 
degrees C, and that whose elastics modulus (25 degrees C) of a gel 
hardenability sheet are 103-109Pa and further 104-108Pa is desirable. 
[0029] there is no trespass of the resin to the lower part of a chip that the **** 
partition **** part of a bump's height maintains [ said SAW electrode surface and 
the field in which the circuit pattern was formed ] hollow structure substantially 
(the resin trespass from a chip edge is 20 micrometers or less), and it means 
close the circumference of a chip by resin so that a propagation operation of a 
surface acoustic wave may not be influence. 

[0030] The gel hardenability sheet which has a property like the above can be 



manufactured liquefied or, for example by sheet-izing mixture of a solid 
hardenability constituent and the thermoplastics powder which acts as gelling 
agents. In addition, the gelling agent to a solid hardenability constituent is for 
enabling it to make it gel, also when it heats and is made the conditions to fuse. 
[0031] Said hardenability constituent which contains thermosetting resin, such as 
an epoxy resin, phenoxy resin, phenol resin, an unsaturated polyester resin, 
alkyd resin, urethane resin, melamine resin, a urea-resin, guanamine resin, 
polyimide resin, vinyl ester resin, diallyl phthalate resin, xylene resin, and silicone 
resin, as a resinous principle as an example of the hardenability constituent of 
liquefied or a solid state, for example is raised. These may be used by one sort 
and may be used combining two or more sorts. Among these, an epoxy resin 
constituent is hypoviscosity and desirable from the point of being suitable for 
giving other functions, such as filler restoration. 

[0032] said epoxy resin constituent is a constituent which generally contains the 
additive (except for a gelling agent) of fillers, such as an epoxy resin, a curing 
agent and (or) a latency hardening accelerator, a silica used by the need, and an 
alumina, and others etc. 

[0033] There is especially no limit in said epoxy resin, and it can be used if it is 
generally used for various applications as an epoxy resin. 
[0034] As an example of said epoxy resin, the copolymer of the bisphenol A mold 
epoxy resin, a bisphenol female mold epoxy resin, the bisphenol A D mold epoxy 
resin, a hydrogenation bisphenol A mold epoxy resin, a phenol novolak mold 
epoxy resin, an alicyclic aliphatic series epoxy resin, the glycidyl ether of organic 
carboxylic acids, the prepolymer of said epoxy resin, and said epoxy resin like a 
polyether modified epoxy resin and a silicone modified epoxy resin and other 
polymers etc. is raised, for example. These may be used independently and may 
be used combining two or more sorts, among these - coming out - the 
bisphenol A mold epoxy resin and a bisphenol female mold epoxy resin are good, 
and thermal resistance and its water resisting property are cheap, and 
economical - etc. - it is desirable from a point. 



[0035] As said curing agent, what is used from the former is usable, and a phenol 
system curing agent, a dicyandiamide system curing agent, a urea system curing 
agent, an organic-acid hydrazide system curing agent, a polyamine salt system 
curing agent, an amine adduct system curing agent, etc. are raised as the 
example, for example. These may be used independently and may be used 
combining two or more sorts. Among these, a phenol system curing agent is 
desirable from points, such as low out gas nature at the time of hardening, 
moisture resistance, and thermo-cycle-proof nature. Moreover, a dicyandiamide 
system curing agent, a urea system curing agent, an organic-acid hydrazide 
system curing agent, a polyamine salt system curing agent, and an amine adduct 
system curing agent are latency curing agents, and are desirable from the point 
of preservation stability. 

[0036] As said latency curing agent, it is desirable that activity temperature is 60 
degrees C or more and 80 more degrees C or more. As an upper limit of activity 
temperature, it is fast curability above activity temperature that they are 250 
degrees C or less and 180 more degrees C or less, and it is desirable from the 
point of being able to raise productivity. 

[0037] Although the amount of [ in the case used of using said curing agent ] 
cannot generally be specified since it changes with classes of curing agent, it is 
usually desirable that the number of equivalent of the functional group of per 1 Eq 
of epoxy groups and a curing agent is 0.8-1 Eq at 0.5-1. 5Eq, further 0.7-1 Eq, and 
a thing. 

[0038] Although what is used from the former is usable as said latency hardening 
accelerator, the point of preservation stability to activity temperature of a thing 
(60 degrees C or more and 80 more degrees C or more) is desirable. As an 
upper limit of activity temperature, that they are 250 degrees C or less and 180 
more degrees C or less have the high hardening acceleration nature beyond 
activity temperature, and it is desirable from the point of being able to raise 
productivity. 

[0039] As an example of said latency hardening accelerator, a denaturation 



imidazole system hardening accelerator, a denaturation aliphatic series 
polyamine system accelerator, a denaturation polyamine system accelerator, etc. 
are raised, for example. These may be used independently and may be used 
combining two or more sorts. Among these, a denaturation imidazole system 
hardening accelerator has high activity temperature, reactivity is good, and it is 
desirable from points - what has high purity is easy to be obtained. 
[0040] Although the amount of [ in the case used of using said latency hardening 
accelerator ] cannot generally be specified since it changes with classes of 
latency hardening accelerator, it is usually desirable that they are per epoxy resin 
100 section, the one to 80 section, and the further five to 50 section. 
[0041] What is necessary is to dissolve with said liquefied hardenability 
constituent and just to become gel, or it absorbs and swells said liquefied 
hardenability constituent and becomes gel as thermoplastics powder which acts 
as said gelling agent. 

[0042] As an example of said thermoplastics, for example A polyvinyl chloride, 
polyethylene, polypropylene, polystyrene, and synthetic rubber (polybutadiene 
and Butadiene Styrene — ) Polyisoprene, polychloroprene, ethylene propylene 
rubber, Polyvinyl acetate, Pori (meta) acrylic ester, a polyacrylic acid amide, 
Polyoxymethylene, polyphenylene oxide, polyester, a polyamide, a 
polycarbonate, cellulose type resin, a polyacrylonitrile, thermoplastic polyimide, 
polyvinyl alcohol, a polyvinyl pyrrolidone, etc. are raised. These may be used 
independently, and they may be used, combining them two or more sorts, among 
these coming out — polymethacrylic acid ester, such as a polymethyl 
methacrylate, - a sheet - it is desirable from the point of voltinism. 
[0043] Although the softening temperature of said thermoplastics and molecular 
weight cannot generally be specified, generally, as for the reactant point of an 
epoxy resin to sheet-ized temperature and softening temperature, it is desirable 
that it is 50-150 degrees C, and, as for molecular weight, it is desirable that it is 3 
million or less and further 1 million or less. 

[0044] As mean particle diameter of said thermoplastics powder, it is desirable 



from the point of thickness control of a sheet that they are 0.01-200 micrometers 
and further 0.01-100 micrometers. 

[0045] It is desirable liquefied or the things [ the ten to thermoplastics powder 100 
section and the further 20 to 70 section ] to the epoxy resin 100 section at the 
time of manufacturing said gel hardenability sheet generally although it cannot 
specify uniquely since the operating rate of a solid hardenability constituent and 
thermoplastics powder changes according to the class of hardenability 
constituent and the class of thermoplastics powder to be used. When there are 
too few amounts of said thermoplastics powder, it becomes easy for sheet 
reinforcement to fall to sheet creation time, and in many [ too ], a fluidity becomes 
low, the high voltage force is needed at the time of a heat press, and it becomes 
easy to start chip breakage. 

[0046] Or it blends and holds the hardenability constituent and thermoplastics 
powder of liquefied or a solid state and makes thermoplastics powder absorb a 
hardenability constituent, a gel hardenability constituent can be obtained by [ like 
the above ] dissolving a hardenability constituent and thermoplastics powder. 
[0047] What is necessary is just to perform said combination and maintenance 
under churning or un-agitating, after mixing to homogeneity under ordinary 
temperature or heating. For example, it is carried out by mixing by a kneader etc. 
at about 25 degrees C. 

[0048] Heating is desirable in order to promote the absorption to the 
thermoplastics powder of a hardenability constituent, or compatibility with a 
hardenability constituent and thermoplastics powder. At this time, it is desirable 
to heat in order to carry out coating of the hardenability constituent by the roll 
coater and to make it gel that back, as for whenever [ stoving temperature / in 
this case ], it is preferably desirable that it is the temperature below the activity 
temperature of the curing agent which is more than softening temperature and is 
used under the melting initiation temperature of thermoplastics powder, and (or) 
a latency hardening accelerator more than the glass transition temperature of 
thermoplastics powder, usually, 5-50 degrees C and temperature high further 10- 



30 degrees C are more desirable than the softening temperature of 
thermoplastics powder, and it is desirable that it is the temperature below the 
activity temperature of the curing agent to be used and (or) a latency hardening 
accelerator. Heating time should just be sufficient time amount to obtain the 
hardenability constituent which absorption or a hardenability constituent, and 
thermoplastics powder dissolved, and the hardenability constituent gelled to 
thermoplastics powder. Whenever [ said stoving temperature ] are usually 60-150 
degrees C and further 80-120 degrees C, and, as for heating time, it is desirable 
that they are 0.5 - 30 minutes and further 1-10 minutes from the point (a SAW 
chip can be protected by the protective layer formed from the gel hardenability 
sheet with the heat press performed the back) which a hardenability constituent 
does not harden substantially. 

[0049] Thus, the obtained gel hardenability constituent can be made into the 
shape of a sheet by usual approach like hot forming. Moreover, it can be made 
[ make / use what blended a solid hardenability constituent and thermoplastics 
powder, heated as occasion demands, and was made liquefied as the coating 
object which controlled thickness by the roll coater etc., and / liquefied or / before 
becoming a gel hardenability constituent / it / dry at further 80-120 degrees C by 
60-150 degrees C for 1 to 10 minutes for 0.5 to 30 minutes ] the shape of a sheet. 
If a sheet is formed by these approaches, even the thick sheet of 1000 
micrometers can be manufactured from the reason of a non-solvent system, for 
example, the thickness of about 50 micrometers. If the thing of a solvent system 
is used, it can manufacture only to a thing with a thickness of about 100 
micrometers. 

[0050] The thickness of said gel hardenability sheet used for formed this 
invention The SAW chip connected by the bump on the substrate with which the 
circuit pattern was formed A bonnet, From the point that a protective layer can be 
formed and the front face of this protective layer can become a flat substantially 
preferably by carrying out a heat press (Height of the thickness + bump of a SAW 
chip) It is desirable that it is above and it is desirable the thickness of x(height of 



thickness + bump of SAW chip) 2 double less or equal and that it is less than 
[ x1 .5 time ] further (height of the thickness + bump of a SAW chip). As thickness 
of said actual gel hardenability sheet, it is desirable that the thickness of a SAW 
chip is generally 220-960 micrometers and further 220-720 micrometers since 
the height of 200-400 micrometers and a bump is generally 20-80 micrometers. 
[0051] In said explanation, although liquefied or the thing which sheet-ized 
mixture of a solid hardenability constituent and the thermoplastics powder which 
acts as gelling agents was used as a gel hardenability sheet, liquefied or the 
thing sheet-ized using a solid hardenability constituent, the photopolymerization 
nature compound which acts as gelling agents, and mixture with a radical 
generating agent may be used. In this case, first, after preparing a solid 
hardenability constituent, a photopolymerization nature compound, and mixture 
with a radical generating agent and making obtained mixture into the shape of a 
sheet, light is irradiated, and liquefied or the thing to which the polymerization of 
the photopolymerization nature compound was carried out is used as a gel 
hardenability sheet. 

[0052] As said photopolymerization nature compound, the compound of a 
publication is raised, for example to intramolecular at [0009] - [0012] of JP.11- 
12543.A, such as ester with one or more acryloyl (meta) radical content 
compounds, for example, (meta), an acrylic acid and alkyl alcohol, alkylene diol, 
polyhydric alcohol, etc. 

[0053] Moreover, they are various kinds of things which are the compounds 
which generate a radical as said radical generating agent, for example in 
response to the exposure of activity beams of light, such as ultraviolet rays and 
an electron ray, and are used from the former, for example, 2-hydroxy. - 2- 
methyl-1 -phenyl propane-1-ON, a benzoin, an acetophenone, etc. can be used. 
[0054] As amount of said radical generating agent used, it is desirable that they 
are the 0.01 to 10 section and the further 0.05 to 5 section per said 
photopolymerization nature compound 100 section. 

[0055] As an operating rate with liquefied or a solid hardenability constituent and 



the photopolymerization nature compound which acts as a gelling agent, and a 
radical generating agent, it is desirable that said they are the a total of five to 100 
section of the aforementioned photopolymerization nature compound and a 
radical generating agent and the further ten to 30 section per said hardenability 
constituent 100 section. 

[0056] The thickness of the gel hardenability sheet used for this invention formed 
using said photopolymerization nature compound and the radical generating 
agent is the same as the thickness of said gel hardenability sheet formed using 
said thermoplastics powder, and good. 

[0057] Thus, the gel hardenability sheet obtained Usually, since thickness is 
suitable for thickness forming about 350 micrometers of protective layers of a 
certain SAW chip by the heat-sealing method by 50-1000 micrometers and is 
[ and ] low glass transition temperature and low coefficient of linear expansion, In 
being able to form a hardened material into low stress (reduction in a camber) 
and high-grade-izing a raw material further There is still less impurity ion and it is 
what can prevent contamination of a SAW chip front face. The elastic modulus 
(25 degrees C) of a gel hardenability sheet further by 103-109Pa and further 104- 
108Pa Since the melt viscosity at the time of hardening is 10 - 105 Pa-s, and 
further 103- 104 Pa-s, by carrying out a heat press, a SAW electrode surface 
and the field in which the circuit pattern was formed can form a protective layer in 
the device in front of the protection stratification so that the **** partition **** part 
of a bump's height may maintain hollow structure. 

[0058] Said gel hardenability sheet is used and the SAW device of this invention 
is manufactured in the procedure like above-mentioned drawing 1 . When 
performing temporary attachment for a gel hardenability sheet to the device in 
front of the protection stratification under a vacuum at this time, it is effective in 
clearance of air bubbles. Also by performing a heat press under a vacuum, air 
bubbles are removable. 

[0059] Especially especially generally further 60-180 degrees C of heat presses 
are performed to 5 seconds - 3 hours and a pan at 150 degrees C for 5 minutes 



for 1 to 15 minutes pressure 100Pa-10MPa, further 0.01 - 2MPa, and the 
temperature of 250 degrees C or less. 

[0060] As the SAW device manufactured is shown in drawing 1 , protection layer 
thickness is 50-200 micrometers in the part in which a SAW chip exists. So, it 
excels in the airtightness of a centrum and a device easy [ a method of 
construction ] and cheap is obtained. 
[0061] 

[Example] Next, although this invention is explained based on an example, this 
invention is not limited to these. 

[0062] First, the component and the assessment approach of using it in an 
example and the example of a comparison are explained. 
[0063] [The component used in the example] 

Epoxy resin LSAC6006 : The product made from Asahi Chemical Epoxy, a 
denaturation (propylene oxide addition) epoxy resin, Weight-per-epoxy- 
equivalent 250 g/eqRE304S:Nippon Kayaku Co., Ltd. make, bisphenol F curing 
agent DAL-BPFD : The Honshu Chemical Industry Co., Ltd. make, Diaryl 
bisphenol F latency hardening accelerator HX3088 : The product made from 
Asahi Chemical Epoxy, A denaturation imidazole, the activity temperature gelling 
agent F301 of about 80 degrees C : The Nippon Zeon Co., Ltd. make, 
Polymethylmethacrylate bulking agent FB201S [with acrylic powder, a particle 
size / of 2 micrometers /, and a softening temperature of 80-100 degrees C ] : 
The DENKI KAGAKU KOGYO K.K. make, The additive [ a silica and / other ] 
A187:Nippon Unicar make for restoration, silane IXE[ epoxy ]600:Toagosei make, 
bismuth antimony, the ion catcher RY200: The product made from Japanese 
Aerosil, pulverizing silica, a thioxotropy manifestation agent [0064] [The 
assessment approach] 

(Airtightness) Using dicing equipment, every one manufactured SAW device with 
a protective layer (dummy device) was separated so that the edge of 1mm width 
of face might remain in the perimeter of a chip. Twelve obtained devices were 
soaked in water, generating of bubble investigated airtightness, and the following 



criteria estimated. 

O : - generating-less x: of a device to bubble - those of a device to bubble with 
generating (if the hermetic seal is not made, the air under a chip will come out) 
[0065] (Resin trespass in the chip lower part) The substrate and chip of a SAW 
device with a protective layer (dummy device) which were manufactured were 
made to exfoliate compulsorily, the existence of resin trespass in the chip lower 
part was observed under the microscope, and the following criteria estimated. 
O : [0066] to which the resin trespass from a 20 micrometeror less x:chip edge 
has the resin trespass [ good ] from a chip edge for 20 micrometers 
(Contamination of the chip lower part) The substrate and chip of a SAW device 
with a protective layer which were manufactured were made to exfoliate 
compulsorily, the existence of contamination of the chip lower part was observed 
under the microscope, and the following criteria estimated. 
O : they are those with an affix (based on the bleeding of the liquefied section 
etc.) to affix-less x:chip front face in a chip front face. 
[0067] (Elastic modulus) The rheometer performed dynamic viscoelasticity 
analysis and it asked. 

[0068] The component of example 1 - 2 table 1 publication was blended at a rate 
of table 1 publication, it agitated using the kneader at 25 degrees C, and the 
constituent was manufactured. 

[0069] The gel hardenability sheet (it has the elastic modulus of the sheet of a 
publication in 60 degrees C of softening temperatures and a table 1) with a 
thickness of 460 micrometers was manufactured by the roll coater using the 
obtained constituent. 

[0070] The obtained sheet was cut to 30x50mm. The device in front of the 
protection stratification carried after it and on the SUS plate (on a thickness 
200micrometerx30mmx50mm GARAEPO substrate) The height 
300micrometerx2mmx2mm SAW chip (dummy chip) connected by the bump with 
a height of 50 micrometers is carried on the device in front of the protection 
stratification formed in four-line eight trains at intervals of [ 32 ] 2mm. The 



enclosure and the SUS plate after tacking carrying out were carried by the SU **- 
sir with a height of 1mm, and the heat press of the perimeter was carried out by 
1 MPa for 5 minutes at 1 50 degrees C. 

[0071] All of the irregularity of the obtained device front face with a protective 
layer were **20 micrometers or less. 

[0072] The obtained device with a protective layer was evaluated. A result is 
shown in a table 1 . 

[0073] The thioxotropy given in a table 1 was raised instead of the gel 
hardenability sheet used in the example of comparison 1 example 1, and the 
constituent to which the fluidity was reduced was manufactured. 
[0074] After forming a dam (height of 0.6mm) in the surroundings of the device in 
front of the protection stratification and slushing the obtained constituent 
(constituent agitated using the kneader at 25 degrees C) instead of the spacer 
used in the example 1, it was made to harden for 5 minutes at 150 degrees C. 
[0075] The irregularity on the obtained front face of a device was **40 
micrometers. 

[0076] The obtained device was evaluated. A result is shown in a table 1. 

[0077] 
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[0078] 

[Effect of the Invention] Since the SAW device of this invention has the protective 
layer formed only from the gel hardenability sheet, it can be manufactured by the 
easy approach, it is excellent in the airtightness of a centrum, and excellent in 
dependability. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a cross-section explanatory view at the time of manufacturing the 
SAW device of this invention. 
[Description of Notations] 

1 Gel Hardenability Sheet 

2 SAW Chip 

3 Substrate 

4 Bump 

5 Protective Layer 



6 Centrum 

7 Front Face of Protective Layer 5 
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